Digital Temperature Controller
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MADE IN JAPAN

To succeed the popular CH and RH series,
more than a new controller has just come up.
Enhanced visibility and reliability.
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___Long Operation Life

freedom of configuration.

G G D g High cost effectiveness can be achieved.

ngh Speed Sampling, High Accuracy

Clear Display
Makes Your Machine Look Sharp

Flexible Output Configuration

Easy Maintenance
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RH400

Provides the performance of CH series and

the usability of RH series.

All the popular features are condensed in the RS
series as DNA from those great preceding models.



Clear Display
Makes your machine look sharp
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Uses large high intensity LED.
Clear wide view angle provides outstanding visibility.
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Long Operation Life

Use of high performance control relay assures long term operation.
Designed to match the specification of the popular magnetic contactors.

Electrical Life
(Relay contact output)
: 300,000 operations or more
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Mechanical life
(Relay contact output)
: 50,000,000 operations or more
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- Applies to the control output relays mounted on OUT1 and OUT2 of RS400.

- Data when used at a rated value
Depending on the operating conditions, there may be some exceptions that we cannot guarantee.

High Speed Sampling, High Accuracy

RS Series

4 CH Series RH Series )

Sampling Time: 0.25 sec
Accuracy : 0.2% of span

Sampling Time: 0.5 sec
Accuracy : 0.3% of span

Sampling Time: 0.5 sec
Accuracy : 0.3% of span




Flexible Output Configuration

This controller can incorporate up to 2 of relay output, voltage pulse output, or current output as OUT1 and OUT2, and 1 relay
output as OUT3.

Each of these outputs can be configured to control output (heat or cool), alarm output (alarm 1 or 2), and HBA output (HBA1 or 2).
Output type is freely changeable to meet the requirements of different applications.

Heat-side

Control OUtpUt — OUT1 Output 1 (OUT1) : Relay contact, Voltage pulse, DC current

Cool-side Output 1 (OUT1) Assignment
: Heat-side Control Output, Cool-side Control Output
Control Output \ Alarm 1/Alarm 2 Output, HBA1/HBA2 Output
Alarm 1 Output — Output 2 (OUT2) : Relay contact, Voltage pulse, DC current
“ Pl = OuT2 Output 2 (OUT2) Assignment
(CRGCERVAVAN
— : Heat-side Control Output, Cool-side Control Output
R ~2rm 2 Output Alarm 1/Alarm 2 Output, HBA1/HBA2 Output
B 5400 / > Output 3 (OUT3) : Relay contact
HBA 1 Qutput OuUT3 Output 3 (OUT3) Assignment

: Cool-side Control Output
Alarm 1/Alarm 2 Output, HBA1/HBA2 Output

HBA 2 Output

- Please specify the output type (relay, voltage pulse or current) at the time of ordering.

Easy Maintenance

The internal assembly of the RS Series can be removed from the front.

+ Similar construction for RS100




B Main Specifications

Temperature Input Control
Input type Thermocouple K, J, T, E, S, R, B, N (JIS/IEC) Control method PID control (With autotuning)
PLII (NBS), W5Re/W26Re (ASTM), U, L (DIN) « P, PI, PD, ON/OFF control selectable

RTD Pt100 (JIS/IEC), JPt100 (JIS) = 3-wire system - Direct action/Reverse action is selectable

» Universal inputs. Heat/Cool type PID control (With autotuning)
Sampling time 0.25sec Setting range a) Proportional band : 1(0. V\1l ) rt]o sggagg((g%g;':g)) °C CF)

« Within

Influence of external ¢ 5,v/Q (Thermocouple input) (ON/OFF control when P = 0)
Infl flead 0.02% of reading/Q (RTD input)  Differential gap at ON/OFF confrol
nee Jrlea i ?09 perwiref’ (High/Low individual setting) : 0(0.0) to 9999 (999 9) (°C,°F)

b) Integral time : 1 to 3600 sec (PD control when | =

Thermocouple input : Up-scale c) Derivative time : 1 to 3600 sec (Pl control when D 0)

Input break action

RTD input : Up-scale d) Cool side proportional band :
Input short action Down-scale (RTD input) 1 to 1000% of heat side proportional band
PV bi 1999(-199.9) to +9999(999.9)°C(°F ShyaldiyehenP=0.
a5 ! (-199.9) to + (999.9)°C(°F) * Only cooling side ON/OFF control is not available.
Input digital filter 1 to 100 sec. (OFF when 0 is set.) ) Anti-Reset Windup(ARW) : 1 to 100% of heat side proportional band
(Integral action is OFF when ARW = 0)
f) Deadband/Overlap : -10 (-10.0) to 10 (10.0) °C (°F)
» Minus setting : Overlap
. ’ h) Output limit
Current transformer (CT) input (Optional) . Bt < THELRL
Number of alarms Up to 2 points iaiiCioe] b (Hi’g:’t?ll:l).ow itndlividual setting)
6PN - eat/Cool type control :
b by CTLA2.956-101-N - 0 to 100A O:0iferiln.0 61 Ony imiteriion)
put range : (Heat side/Cool side individual setting)
Sampling time 0.5sec g) Proportional cycle time : 1 to 100 sec
ﬁf:&;tti'g:al Fine tuning, Startup tuning, Auto tuning, RUN/STOP
Output
Number of outputs Up to 3 points (OUT1 to OUT3) Communication (Optional)
Output function Control output, Alarm output, HBA (Heater break alarm) output Communication
Output type Relay contact output (1) [OUT1.2 of RS400 - Control outpu] method RS-485
a) Contact type : 1a contact Brotocol a) ANSI X3.28 sub-category 2.5A4 (RKC standard)
b) Contact rated : 250V AC 3A, 30V DC 1A (Resistive load) rotoco b) MODBUS-RTU
c) Electric life : 300,000 operations or more (Rated load) Communication
d) Mechanical life : 50,000,000 operations or more speed 2400bps, 4800bps, 9600bps, 19200bps, 38400bps
Relay contact output (2) [OUT1,2 and 3 of RS100 : Control output, Bit format
OUT3 of RS400 : Control output ] B S Sl pratpal
a) Contact type : 1a contact Data bit - 7 or 8
b) Contact rated : 250V AC 3A, 30V DC 1A (Resistive load) Parity bit : 1 (odd or even) or none
c) Electric life : 100,000 operations or more (Rated load) Stop bit : 1 or 2
d) Mechanical life : 20,000,000 operations or more b) MODBUS protocol
Relay contact output (3) [RS100 and RS400 : Alarm output, HBA output Start bit : 1
a) Contact type : 1a contact Data bit : 8
b) Contact rated : 250V AC 1A, 30V DC 0.5A (Resistive load) Parity bit : 1 (odd or even) or none
c) Electric life : 150,000 operations or more (Rated load) Stop bit: 1 or 2
d) Mechanical life : 20,000,000 operations or more Maximum Pp—
Voltage pulse output : 0/12V DC (Load resistance : More than 500Q) cornnection units
Current output: 4 to 20mA DC, 0 to 20mA DC

(Load resistance : Less than 500Q)

a urmgfangu/ac

( 0 C
| S\ \ 1 | Lower than -100°C (-148°F) | £ (20°C B.6°F] + 1 digh) Rush curren Less than 5.6A (100V) ,L,ess than 133 ey
‘ g -51,%2@(3320%(;‘;?;;32 F) ﬂagoﬂg i e ; f'g'gigm Power consumption RS100 : 5.1VA (100V), 7-6VA (240V), RS400 - 5.9VA (100V), 8.4VA (240V)
NR S *2 [ Lower than 0°C (32°F) (407G [7.20F] * 1idigi) Insulation resistance . ,More than 20MQ (50(N DC) between measured terminals and ground
WeReW26Re | 0101000°C (3210 1832°F) | (20°CB.6°F] + 1digit Dielectric voltage’ ~ 2300V'AC for 1 minute

1000°C (1832°F) or higher + (0.2% of Reading + 1 digit)

i han 400°C (752°F) +(70°C [126°F]) + 1 dighy Power failure A power failure of 20msec or less will not affect the control action.
ower than 400° ¥ +(70° °F]) + 1 digi = S S
8 400°C (752°F) or higher +(2°C[3.6°F] + 1 digit) :ﬂbb'ie:;t‘;':‘::igi':;e -51t0 tgsifRC'i_l ((1,3 to 131dF) =
g g 3 g = 0 95% on condensing
Pt100, Jptigp | SOWer than 200°C (392°F) 1+ (0.4°C [0.7°F] + 1 digit) _ - Absolute humidity : MAX.W.C29.3g/m3 dry air at 101.3kPa
200°C (392°F) or higher + (0.2% of Reading + 1 digit) =
*1 : Accural ° Weight RS100 : 1159, RS400 : 165g
cy is not guaranteed for less than -100°C . . -
*2 : Accuracy is not guaranteed for less than 400°C (752°F) for Input Type R, S, B and W5Re/W26Re. Compliance with UL: UL61010-1
- - standards cUL : CAN/CSA-22.2 NO.61010-1
Cold junction " " 2 CE: LVD:EN61010-1
temperature +0.5°C (-10 to +55°C (14 to 131°F)) OVERVOLTAGE CATEGORYII, POLLUTION DEGREE 2,
compensation error — Eﬁg%%R;igﬂgﬁl%ﬂ g\zsgliation)
CT input accuracy +5% of input value or 2A (whichever is larger) . : g cim
Influence of ambient Temperature input : £0.06°C/°C C-Tick : AS/NZS CISPR 11 (equivalent to EN55011)

temperature Current output : +0.02% of span/°C

Alarm (Optional)
Number of alarms Up to 2 points

Alarm type Process high, Process low, Deviation high, Deviation low,

Deviation high/low*1, Band, Set value high, Set value low,
LBA (Control loop break alarm), RUN status monitor
*1: Two types of alarm settings are field-selectable.

1. Independent high and low settings.

2. Common high/low setting

(Factory setting, unless specified in alarm code
when ordering)

Other functions a) Hold/Re-hold action
» Hold action is activated at power-on and stop-to-run.
Re-hold action is activated at power-on, stop-to-run,
and the control set value change.
b) Energized/de-energized action is configurable.
c) Action at over-scale/under-scale
d) Differential gap : 0 (0.0) to 100.0°C(°F)
e) Delay timer : 0 to 600 sec
f) Interlock (latch) function is configurable.
Loop break alarm LBAtime : 0.1 to 200.0 min
(LBA) LBA deadband : 0 to 9999(999.9)°C(°F)

Heater break alarm (Optional)
Number of alarms 2 points (1 point per CT input)

Setting range 0.0 to 100.0A
+ OFF when 0 is set. CT monitor is available.
Delay times 0 to 255 sec

Other functions Interlock (latch) function is configurable.




B Model and Suffix Codes

48x48mm (1/16 DIN)RS100 D@ ® @ ® ® @
Specifications | 48..96mm (1/8 DIN) Rs400-0 0 OO O N/ O 2ol
Not supplied N -
Relay contact output M ‘ QUICK Start Codes 2
O] QUpUL|(QUI)F |i¥ioltmes kseloy hut v - Quick start code tells the factory to ship with each parameter preset to the values detailed
00 20mA DC 7 as specified by the customer.
4 to 20mA DC 8 Quick start code is not necessarily specified when ordering, unless the preset is requested.
Nt suonlicd These parameters are software selectable items and can be re-programmed in the field
PP N 3
Relay contact output M via the manual.
@| Output 2 (OUT2) Voltage pulse output \' ] 7 (1) (2) 3) (4) (5) (6) (7)
e 7 Specifications ol e n s e
4 to 20mA DC 8 None N N
Not supplied N Dev?at%on High A A
B elmeel) Relay contact output M Deviation Low B B
7 Deviation High/Low (Common high/low setting) C C
: COG T = N Band (Common high/low setting) D D
@| CTinput For CTL-6-P-N (0 to 30A) 2 points ir Deviation High with Hold E E
For CTL-12-S56-10L-N (0 to 100A) 2 points |y Deviation Low with Hold E F
Not supplied N (1) Alarm1 Deviation Il{igh/Low with Hold (Common high/low setting) G G
®| Communication | RS-485 (ANSV/RKC standard protocol) 5 T Process High H H
6 ype Process Low T
s Process High with Hold K K
(® |Waterproof/Dustproof | Not supplied N Process Low with Hold L LC
» . No Quick Start Code 1 and 2 (Default setting) *1 N (2) Alarm2 Deviation High with Alarm Re-hold Q Q
@ Inltl.aIkSettlng ’ Specify Quick Start Code 1 D 1 Type Deviation Low with Alarm Re-hold R R
(Quick start.code) Specify Quick Start Code 1 and 2 2 Deviation High/Low with Re-Hold (Common high/low setting) T T
- - Band (Individual high and low settings) u u
— PID control with AT (Reverse action) F Set value High 1 v
'§ PID control with AT (Direct action) D Set value Low W W
g I\cﬂ:;::: Heat/Cool PID control with AT G Deviation High/Low (Individual high and low settings) X X
g Heat/Cool PID control with AT for extruder (Air cooling type) A Devﬁation HiEM"’W ‘f’iﬂl Alarm Hold (Indi J | high and low w@gs) Y Y
o Heat/Cool PID control with AT for extruder (Water cooling type) W Eitﬁﬁrihﬁ?:rxm Rl Al seﬂmgs)cmzwbe g
&| © [Input and Range | See the Input Range Code ooo RUN status 5 4 4
*q - . . a) PID control type : Output 1 (OUTI)
1 Default setting (No Quick Start Code 1) - - (3) Control b) Heat/Cool PID control : Heat-side output : Output 1 (OUT1) 1
—__ Output type OUT1 supplied OUT1 supplied Cool-side output : Output 2 (OUT2)
Specification OUT2 not supplied OUT2 supplied Output ) PID control type : Output 2 (OUT2)
Control Method PID control with AT | Heat/Cool PID control with AT Assignment  |b) Heat/Cool PID control : geatl-si%e output : %utput 21 (%%TT%) 2
(Reverse action) for extruder (Air cooling type) ool-side output : Quiput 1 ( )
Input Range Thermocouple K, 0 to 400°C (4) Alarm1 *4 | No assignment N
« OUT3 : Deviation high alarm. Output Output 1 (OUTL) 1
, , Assignment | Qutput 2 (OUT2) 2
*2 : Default setting (No Quick Start Code 2) Output 3 (OUT3) 3
« PID control with AT (Code:F/D) type *1 | No assignment N
( . ) typ ' ‘ . (5) Alarm2 Output 1 (OUTT) 1
OuUT1 Supplied Supplied Supplied Supplied Qutput Output 2 (OUT2) 2
Output |OUT2} Not supplied Supplied Not supplied Supplied Assignment Output 3 (OUT3) 3
OUT3| Not supplied Not supplied Supplied Supplied No assignment N
ouTA Control output | Control output | Control output | Control output Output 1 (QUTL) 1
Ouibut (Reverse action) | (Reverse action)| (Reverse action)|(Reverse action | - Output 2 (OUT2) 2
: Alarm1 output . Alarm1 output i
assigment| OUT2| Not supplied | 2 Fhioh) | Not supplied | (deviation high) Assignment Ze o) 1
1 . Alarm1 output | Alarm2 output 7) HBA2 *2| No
OUT3|Notsupplied | Not supplied | (yeyiation high) | (deviation low) Y Output Output 1 (OUT1) 1
H 7 . Sie=a 11} Output 2 (OUT2) 2
+ Heat/Cool PID control with AT (Code:G/A/W) type Assignment Output 3 (OUT3) 3
o 83;; 2upp:!eg :UPP:!eg *1 : Cannot be specified if the output terminal is already specified for control output.
Uiz Clel Ie4 Hppie *2 : Cannot be specified if the output terminal is already specified for control output.
QUT3| Not supplied Supplied )
ouT4] Control output [ Control output P Example of Model Codes and Quick Start Codes =
(Heat control) | (Heat control)
Output |ouTo| Control output | Control output Input/Range : Thermocouple K 0 to 400°C Alarm 1 : Deviation High (Output 3(OUT3))
assigment (Cool control) | (Cool control) Control Method : Hv?latt/Coc?l PI!D ():ontrol Alarm 2 : Deviatio Low with Alarm Hold (Output 3(OUT3))
- Alarm1 output ater Cooling + OUT3 : OR logic output of Alarm 1 and Alarm 2
OUT3| Not supplied (dgll}g}ioguhizl;\) Heat-side Output : Output 1 (OUT1) E i
Cool-side Output : Output 2 (OUT2)
N — Factory Setting Codes
Model and Suffix Codes /N2 | -
@ Input Range Codes A xCodes N2 ] -WKo?
Control Method RREEVS R IBRSHIGINWNETEISIIG] Code : W |
Input Range Code Input Range Code (LN Thermocouple K 0 to 400°C Code : K02
K 0 to 200°C K01 T -199.9 to +400.0°C | T 01 — Quick Start Codes
(JIS/EC) 0 to 400°C K02 (JIS/EC) | -199.9 to +100.0°C | T 02 AF-1-33-NN
8 :° ggg% &gi -1 Ogg :° 25800950 $ gi JXETOYIl Deviation High (1)Code :A — ]
(o) .O1o o e 2 %
0101000°C | K05 ~199.9 to +300.0°C | T 05 LC LR Deviatio Low with Alarm Hold IECORSSE NS
g to ggg% ?gg 0.0t0400.0°C_| T 06 e[V} kIl Heat-side Control Output ] (3) Code - 1
e ; TieTe00C | F0t |
001 400.0°C | K09 (ISIEC) 0t01769°C | R02 RRAE Cool-Side Conol Qutput 445 B < &
0.0 to 800.0°C K10 o 0 to 1350°C R04 (el kI Alarm 1 and Alarm 2 (5) Code : 3
0 to 100°C K13 ol 0 to 3200°F RA1 .
010300C | K14 || 3]s 01t01600°C_| S01 HBA {5)Chde ¢
0 to 450°C K17 o |JISNEC) 0t01769°C | S02 (7) Code : N
0 to 500°C K20 g B 400 to 1800°C__| BO1 _ J
%_ -200 to +1372°C K41 S (JIS/IEC) 0 to 1820°C B 02 \_
g -199.9 to +400.0°C | K43 lE (EIS/IEC) 0 to 800°C E 01
o 0 to 800°F KA1 0 to 1000°C E 02
° 0to 1600°F | KA2 N{ISIEC] 0t 1200°C__ | NOA Input Range Code Input Range Code
£ 0 to 2502°F KA3 W5Re/ 0 to 2000°C Wo1 Pt100 | -199.9 to +649.0°C | D01 JPt100 | -199.9 to +649.0°C | P 01
[0} = o W26Re 0 to 2320°C wo2 (JIS/IEC) | -199.9 to +200.0°C | D02 IS) -199.9 to +200.0°C | P02
= 100.0 to +752.0°F | KC8 L :
= 0 to 200°C Jo1 (ASTM) 0 to 4000°F WA1 -100.0 to +50.0°C D03 -199.9 to +100.0°C | P 04
J 0 to 400°C J02 0 to 1300°C A01 -100.0 to +100.0°C | D04 = -100.0 to +200.0°C | P 05
(ISHEC) e Tos . 0t01390°C | A02 -100.0to +200.0°C [ D05 | |5 001050.0°C | P06
0 to 800°C J04 (NBS) 0 to 1200°C A03 0.0 to 50.0°C D06 0.0 to 100.0°C P07
0 to 1000°C J05 0 to 2400°F AA1 0.0 to 100.0°C D07 0.0 t0 200.0°C P 08
0 to 1200°C 106 0 to 2534°F AA2 ) 0.0 to 200.0°C D08 0.0 to 300.0°C P09
71999 to +300.0°C | J 07 U (DIN)[ -199.9 to +600.0°C | UO01 = 0.0 to 300.0°C D09 0.0 to 500.0°C P10
0t0450C | J10 L (DIN) 0t0 400°C L o1 22 0.0t0500.0C | D10
0to BO0°F AT -199.9 to +999. 9°F | DA1
0 to 1600°F JA2 -199.9 to +200.0°F | DA3
0to 2192°F JA3 -199.9 to +100.0°F | D A4
010 300°F A6 -199.9 to +300.0°F | DAS
B SE0E 0.0to 100.0°F | DA6
0 fo 800FE | J A7 0.010400.0°F | DA8
-328 to +2192°F | J B9 0.0 to 500.0°F DA9
-199.9 to +550.0°F | J C8 71999 to +900.0°F | DB2 7




